Plasminogen activator inhibitor type 1 and tissue inhibitor of metalloproteinases-2 increase after arterial injury in rats.
Vascular injury induced by angioplasty causes smooth muscle cells to migrate, proliferate, and form a neointima. The neointima is further enlarged by the accumulation of matrix molecules synthesized by smooth muscle cells. Smooth muscle cell migration and matrix accumulation are associated with an increase in the expression of matrix-degrading enzymes and might be regulated by the balance of protease and anti-protease activity. We have studied the inhibitors of two major classes of matrix-degrading enzymes, the plasminogen activators and the matrix metalloproteinases (MMPs) to understand better the regulation of proteolytic activity following balloon catheter injury in the rat carotid artery. At various times after injury, protease inhibitor expression was analyzed by Northern blotting, reverse zymography, immunohistochemistry, and Western blotting. During the first month after injury, we found that the expression of two proteinase inhibitors (plasminogen activator inhibitor type 1 [PAI-1] and tissue inhibitor of metalloproteinases-2 [TIMP-2]) was modulated. PAI-1 mRNA expression reached a maximum 6 hours after injury before tapering off to baseline levels by 3 days. PAI-1 activity, as measured by reverse zymography, followed the same temporal profile. PAI-1, localized by immunohistochemistry, was expressed at low levels in the media of control arteries and was increased after injury primarily in the medial smooth muscle cells. TIMP-2 mRNA levels began to increase 24 hours after injury and reached a maximum at day 7. TIMP-2 activity, measured by reverse zymography, peaked at day 3 after injury. TIMP-2 protein was increased in the intima compared with the media and adventitia at day 7 after injury. The increase of PAI-1 and TIMP-2 after injury supports the hypothesis that changes in the proteolytic balance play an important role in smooth muscle cell migration after arterial injury.